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As a step toward seasonal monitoring of vegetation development (phenology) from 
space, we mvestigated seasonal change of several biophysical properties (leaf area index 
[LAI], coverage of vegetation, chlorophyll density, canopy height, and C3/C4 composition) 
and some spectral vegetation indices (normalized difference vegetation index [NDVI] and 
red edge position [REP)) m an annual grassland. These biophysical properties changed in 
山fferentways with each other. In the growmg period of grasses, coverage of vegetation 
was the first to achieve asymptotic maxmrnm. LAI was the second, chlorophyll quantity 
was the third, and then canopy height was the latest to achieve its maximum. NDVI 
showed a similar behavior to vegetation coverage, rapidly increasing until early June. On 
the other hand, REP contmued to increase from May until September with a temporal 
decrease in early May and a steady increase in August, which fairly corresponded to the 
behavior of leaf chlorophyll density. These characteristic seasonal change of the grassland 
should be useful knowledge for interpretation of land surface process of the grassland 
especially in use of remote-sensing. In this sense, multiple use of several kinds of optical 
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表1 PGLIERC-1999のデータ収集状況 （つつき）
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ソウ (Solidagoaltissima; キク科） ・ヨモギ
(Artemis ia pr inceps ; キク科） ・メドハギ
(Lespedeza cuneata ; マメ科）については，コトラー
ト内の全株の高さを測定した．単子葉植物のススキ
(Miscanthus sinensis; イネ科） ・チカヤ (Imperata
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• Grid Measurement Points 
1> Volumetric Water Content 
X In Site Measurement 
▲ Scattering Short-wave Radiation * Rain Gage 
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A= 0.0051H240 
?










A= 0.0051H240 (1) 
セイタカアワダチソウ（秋以降）
A= l.6H141 (2) 
ヨモギ：
A= 0 15H194 (3) 
メドハギ：
A= 0.049H1 96 (4) 
ススキ：
A= 0.0016H266 (5) 
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チガヤ．
A= 0.006H215 (6) 































































(Lichtenthaler, 1987) . 
C, = 11.24心16-2.04知 8 (7) 
c;, = 20.13 4;448 -4.19上 16 (8) 
Cサb= C.+ G, (9) 
C:+c =(1000 A4,。-1.90C, -63.14 l;,)/214 (10) 
ここで， Aは浴媒との吸光度差であり，その涼字は波









CL= 0.015 SPAD-0.153 (11) 
チガヤ：
CL= 0.021 SPAD-0.456 (12) 
ススキ：


























波長範囲： 396-1070nm, 計測波長間隔： 2.3-

















また， レソドエソジ (680から 710nm付近にかけての
反射率急増領域）付近の分光反射特性を Inverse-
Gaussian関数 (M山eret al., 1990)で近似し，その
最急点 (InflectionPoint) をレソドエッジ位置 (Red
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-i 05 J （単位地表面積上のクロロフィルa, ) 
.c 
゜゜5/4 6/3 7/3 8/2 9/1 10/1 10/31 11/30 
図4 草地植生の季節変化 (a):植被率とLAI. (b): 各植物種の占有率
(c): 各植物のクロロフィル葉密度. (d): キャノピー高とクロロフィル地上最．
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表2 草地植生に関する各量の変化 (PGLlERC-1999) 
クロロフィル葉密度
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図5 草地植生の分光反射特性（可視・近赤外各lハント）とt直牛指標 (NDVIとレノト工ノン位償）
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